Evidences for a role of p38 MAP kinase in the stimulation of alkaline phosphatase and matrix mineralization induced by parathyroid hormone in osteoblastic cells.
Increased bone formation by PTH mainly results from activation of osteoblasts, an effect largely mediated by the cAMP-PKA pathway. Other pathways, however, are likely to be involved in this process. In this study we investigated whether PTH can activate p38 MAPK and the role of this kinase in osteoblastic cells. Bovine PTH(1-34) and forskolin markedly increased alkaline phosphatase (ALP) activity and doubled osteocalcin (Oc) expression in early differentiating MC3T3-E1 cells. These effects were associated with increase in cellular cAMP and activation of the MAP kinases ERK and p38. Activation of these MAP kinases was detectable after 1 h incubation with 10(-7) M PTH and lasted 1-2 h. Activation of p38 was mimicked by 10 microM forskolin and prevented by H89 suggesting a cAMP-PKA-dependent mechanism of p38 activation. Interestingly, PTH-induced ALP stimulation was dose-dependently inhibited by a specific p38 inhibitor with no change in the generation of cAMP and the production of osteocalcin. Similar inhibitory effect was obtained in cells stably expressing a dominant-negative p38 molecule. Finally, treatment of MC3T3-E1 cells with PTH for 3 weeks significantly enhanced matrix mineralization and this effect was markedly reduced by a selective p38 but not a specific MEK inhibitor. In conclusion, data presented in this study indicate that PTH can activate p38 in early differentiating osteoblastic cells. Activation of p38 is cAMP-PKA-dependent and mediates PTH-induced stimulation of ALP which plays a critical role for the calcification of the bone matrix.